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(54) EXPANDABLE IMPLANT AND INSERTION TOOL

(57) An expandable implant includes a body portion,
a carriage portion, a deployment assembly, and an ex-
pandable portion. The deployment assembly and the ex-
pandable portion are attached to the carriage portion,
and portions of the carriage portion are moveable out of

and into the body portion. When the expandable implant
is inserted into a disc space, the expandable portion is
expandable to push the upper vertebral body and the
lower vertebral body away from one another.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to an expandable
implant for insertion in a disc space used to move adja-
cent vertebral bodies apart from one another. More spe-
cifically, the present invention relates to an expandable
implant and an insertion instrument used in actuating the
expandable implant to at the very least open and close
an upper jaw portion and a lower jaw portion. More par-
ticularly, the present invention relates to expandable im-
plant including an upper jaw portion, a lower jaw portion,
and a carriage portion carrying the upper jaw portion and
the lower jaw portion, and an insertion instrument used
to facilitate opening and closing of the upper jaw portion
and the lower jaw portion, and to facilitate movement of
the carriage portion.

DESCRIPTION OF THE PRIOR ART

[0002] Some of the degenerative conditions that affect
the spine of a patient may be so severe as to require
surgical intervention. Oftentimes, the degenerative con-
ditions are such that a spinal implant is required to restore
or enhance spinal lordosis. Such spinal implants are in-
sertable into a disc space between two adjacent vertebral
bodies of adjacent vertebrae of the patient. Lordotic, frus-
to-conical, or tapered, spinal implants have the advan-
tage of aiding in the restoration or enhancement of spinal
lordosis. Push-in spinal implants offer the advantage of
being easily positioned in the implantation space and of
having excellent fastening or holding features. Expand-
able implants offer the advantage of allowing for the
placement of a potentially larger implant through a small-
er opening in the patient’s body. However, there is a need
for a push-in expandable spinal implant that at the very
least includes a mechanism for increasing the length of
the spinal implant after implantation thereof in a disc
space between two adjacent vertebral bodies.

SUMMARY OF THE INVENTION

[0003] The present invention in one preferred embod-
iment contemplates an expandable spinal implant for in-
sertion in a disc space between adjacent upper and lower
vertebral bodies, the expandable spinal implant including
a body portion having a trailing end, a leading end, an
upper surface for engaging an endplate of the upper ver-
tebral body, a lower surface for engaging an endplate of
the lower vertebral body, and an interior cavity being con-
figured to receive at least a portion of a carriage portion;
the carriage portion having a first arm portion, a second
arm portion, a collar portion spacing apart and attaching
the first arm portion and the second arm portion to one
another, head portions attached to the first arm portion

and the second arm portion, and slots extending along
the first arm portion and the second arm portion, portions
of the first arm portion and the second arm portion being
receivable within the interior cavity of the body portion,
and the first arm portion and the second arm portion being
moveable between a retracted position and an expanded
position relative to the body portion, the collar portion
including a threaded aperture extending therethrough,
the head portions being configured to support portions
of an expandable portion, and the slots being configured
to receive a pin for attaching the portions of the expand-
able portion to the carriage portion; the expandable por-
tion including an upper jaw portion and a lower jaw por-
tion, the upper jaw portion and the lower jaw portion being
attached to the head portions of the first arm portion and
the second arm portion, the upper jaw portion and the
lower portion having apertures therein for receiving the
pin therethrough to attach the upper jaw portion and the
lower jaw portion to the head portions of the first arm
portion and the second arm portion; and a deployment
portion including a deployment screw and a yoke portion
engaging the deployment screw, at least a portion of the
deployment screw being received in the threaded aper-
ture of the collar portion, and the yoke portion including
an aperture therein for receiving the pin therethrough to
attach the yoke portion to the upper jaw portion, the lower
jaw portion, and the head portions of the first arm portion
and the second arm portion, the deployment screw being
moveable between a first position and a second position
via rotation thereof with respect to the threaded aperture
of the collar portion, where rotational movement of the
deployment screw serves to move the yoke portion and
the pin received therethrough along the slots of the car-
riage portion, and movement of the pin in the slots serves
to move the upper jaw portion and the lower jaw portion
between a closed position and an open position.
[0004] The present invention in another preferred em-
bodiment contemplates an expandable spinal implant for
insertion in a disc space between adjacent upper and
lower vertebral bodies, the expandable spinal implant in-
cluding a body portion having an interior cavity being con-
figured to receive at least a portion of a carriage portion;
the carriage portion including a threaded aperture there-
through, the carriage portion being moveable between a
retracted position and an expanded position relative to
the body portion, and the carriage portion including at
least one slot therethrough, the carriage portion being
configured to support portions of an expandable portion,
and the at least one slot being configured to receive a
pin for attaching the portions of the expandable portion
to the carriage portion; the expandable portion including
an upper jaw portion and a lower jaw portion, the upper
jaw portion and the lower portion having apertures therein
for receiving the pin therethrough to attach the upper jaw
portion and the lower jaw portion to the carriage portion;
and a deployment portion including a deployment screw
and a yoke portion engaging the deployment screw, at
least a portion of the deployment screw being received
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in the threaded aperture of the carriage portion, and the
yoke portion including an aperture therein for receiving
the pin therethrough to attach the yoke portion to the
upper jaw portion, the lower jaw portion, and the carriage
portion, the deployment screw being moveable between
a first position and a second position via rotation thereof
with respect to the threaded aperture of the carriage por-
tion, where rotational movement of the deployment screw
serves to move the yoke portion and the pin received
therethrough along the at least one slot of the carriage
portion, and movement of the pin in the at least one slot
serves to move the upper jaw portion and the lower jaw
portion between a closed position and an open position.
[0005] The present invention in yet another preferred
embodiment contemplates a method of inserting an ex-
pandable spinal implant into a disc space between two
adjacent vertebral bodies using an insertion instrument,
the method including providing an expandable spinal im-
plant having a body portion, a carriage portion, a deploy-
ment portion, and an expandable portion, the carriage
portion being moveable relative to the body portion from
a retracted position to an extended position, the carriage
portion supporting the expandable portion, the deploy-
ment portion being attached to the carriage portion and
the expandable portion, the deployment portion being
moveable between at least a first position and a second
position to facilitate movement of the expandable portion
between a closed position and an open position; provid-
ing an insertion instrument having a pusher tool and a
driver tool, at least a portion of the driver tool being re-
ceived with the pusher tool, the pusher tool being en-
gageable to the expandable spinal implant to move the
carriage portion from the retracted position to the extend-
ed position, and the driver tool being engageable to the
expandable spinal implant to move the expandable por-
tion from the closed position to the open position; releas-
ably engaging the insertion instrument to the expandable
spinal implant; inserting the expandable spinal implant
into the disc space between the two adjacent vertebral
bodies using the insertion instrument, actuating the push-
er tool to move the carriage portion from the retracted
position to the extended position; and actuating the driver
tool to move the deployment portion from the first position
to the second position to move the expandable portion
from the closed position to the open position.
[0006] These and other objects of the present invention
will be apparent from review of the following specification
and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1A is a perspective view of a first embodiment
of an expandable implant according to the present
invention depicting a carriage portion thereof posi-
tioned in a retracted position and an expandable por-
tion thereof in a closed position;

FIG. 1B is a perspective view of the expandable im-
plant of FIG. 1A depicting the carriage portion thereof
in an extended position and the expandable portion
thereof in an open position;

FIG. 2A is a side elevational view of the expandable
implant of FIG. 1A with an upper jaw portion removed
to show a lower jaw portion in a position correspond-
ing to the closed position of the expandable portion;

FIG. 2B is a side elevational view of the expandable
implant of FIG. 1A with the upper jaw portion re-
moved to show the lower jaw portion in a first inter-
mediate position;

FIG. 2C is a side elevational view of the expandable
implant of FIG. 1A with the upper jaw portion re-
moved to show the lower jaw portion in a second
intermediate position;

FIG. 2D is a side elevational view of the expandable
implant of FIG. 1A with the upper jaw portion re-
moved to show the lower jaw portion in a position
corresponding to the open position of the expanda-
ble portion;

FIG. 3 is an exploded view of the expandable implant
of FIG. 1A and an insertion instrument used to insert
the expandable implant into a disc space between
adjacent vertebral bodies;

FIG. 4 is a side perspective view of a body portion
of the expandable implant of FIG. 1A;

FIG. 5 is a side perspective view of the carriage por-
tion of the expandable implant of FIG. 1A;

FIG. 6 is a bottom perspective view of the upper jaw
portion of the expandable portion;

FIG. 7 is a top perspective view of the lower jaw
portion of the expandable portion;

FIG. 8 is a side elevational view of the expandable
implant of FIG. 1A inserted into the disc space by
the insertion instrument with the carriage portion in
the retracted position and the expandable portion
thereof in the closed position;

FIG. 9 is a side elevational view of the expandable
implant of FIG. 1A inserted into the disc space by
the insertion instrument with the carriage portion in
a first partially extended position and the expandable
portion in a first partially open position;

FIG. 10 is a side elevational view of the expandable
implant of FIG. 1A inserted into the disc space by
the insertion instrument with the carriage portion in
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a second partially extended position and the expand-
able portion in a second partially open position;

FIG. 11 is a side elevational view of the expandable
implant of FIG. 1A inserted into the disc space by
the insertion instrument with the carriage portion in
the extended position and the expandable portion in
the open position;

FIG. 12 is a cross-sectional perspective view of the
expandable implant of FIG. 1A inserted into the disc
space by the insertion instrument prior to moving the
carriage portion to the extended position and moving
the expandable portion to the open position;

FIG. 13 is a cross-sectional side elevational view of
the expandable implant of FIG. 1A inserted into the
disc space by the insertion instrument prior to moving
the carriage portion to the extended position and
moving the expandable portion to the open position;

FIG. 14 is a cross-sectional side elevational view of
the expandable implant of FIG. 1A inserted into the
disc space by the insertion instrument with the car-
riage portion in the extended position and the ex-
pandable portion in the open position;

FIG. 15 is a cross-sectional plan view of the expand-
able implant of FIG. 1A and the insertion instrument
along Line 15-15 of FIG. 13;

FIG. 16 is a cross-sectional plan view of the expand-
able implant of FIG. 1A and the insertion instrument
along Line 16-16 of FIG. 14;

FIG. 17 is a perspective view of a second embodi-
ment of an expandable implant according to the
present invention depicting a carriage portion thereof
positioned in a retracted position and an expandable
portion thereof in a closed position;

FIG. 18 is a perspective view of the expandable im-
plant of FIG. 17 depicting the carriage portion in an
extended position and the expandable portion there-
of in an open position; and

FIG. 19 is a perspective view of the expandable im-
plant of FIG. 17 inserted into a disc space by the
insertion instrument after the moving the carriage
portion to the extended position, but prior to moving
the expandable portion to the open position.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0008] In accordance with one preferred embodiment
of the present invention, and as depicted in FIGS. 1A,
1B, 3, and 8-16, an expandable interbody spinal implant

is generally indicated by the numeral 10. The expandable
implant 10 includes a distal end E1, and a proximal end
E2 opposite from one another. The expandable implant
10 is reconfigurable from an unexpanded configuration
(FIG. 1A) to an expanded configuration (FIG. 1B). As
depicted in FIGS. 1A and 1B, the distal end E1 will change
depending on whether the expandable implant 10 is in
the unexpanded configuration or the expanded configu-
ration.
[0009] As depicted in FIGS. 8-11, the expandable im-
plant 10 is insertable into a disc space D between two
adjacent vertebral bodies of a first upper vertebrae V1
and a second lower vertebrae V2. The expandable im-
plant 10 can be inserted anteriorly or posteriorly (FIGS.
8-11). Furthermore, the expandable implant 10 can be
configured as a spinal fusion implant to facilitate fusion
between the two adjacent vertebral bodies of the verte-
brae V1 and V2. As depicted in FIGS. 2A-2D and 8-11,
portions of the expandable implant 10 are configured to
expand, and such expansion (upon insertion of the im-
plant 10 into disc space D) serves in pushing the two
adjacent vertebral bodies of the vertebrae V1 and V2
apart from one another.
[0010] As depicted in FIG. 12-14, the expandable im-
plant 10 includes a body portion 12, a carriage portion
14, a deployment assembly 16, and an expandable por-
tion 18. As discussed below, the deployment assembly
16 and the expandable portion 18 are attached to the
carriage portion 14, and portions of the carriage portion
14 are moveable out of and into the body portion 12.
Furthermore, when the expandable implant 10 is inserted
into a disc space, the expandable portion 18 is expand-
able (FIGS. 8-11) to push the upper vertebral body and
the lower vertebral body away from one anther.
[0011] As depicted in FIGS. 1A, 1B, and 4, the body
portion 12 includes an upper surface 20, a lower surface
22, a first side surface 24, and a second side surface 26.
The upper surface 20 and the lower surface 22 can in-
clude surface roughenings such as, for example, ribs,
ratchets, coatings, growths or positive features, or in-
dents, whether troughs or singly formed pockets. When
contacted to the two adjacent vertebral bodies of the ver-
tebrae V1 and V2, the surface roughenings serve in main-
taining the position of the body portion 12 in the disc
space.
[0012] When the expandable implant 10 is configured
as a spinal fusion implant, the body portion 12 can include
an aperture 28 (FIGS. 1A, 1B, and 4) extending between
the upper surface 20 and the lower surface 22. The ap-
erture 28 permits bone growth between the two adjacent
vertebral bodies of the vertebrae V1 and V2 through the
expandable implant 10.
[0013] Furthermore, as depicted in FIGS. 1A, 1B, 3,
and 4, the body portion 12 includes a trailing end 30 with
a trailing surface 32, and the body portion 12 includes a
leading end 34 with a leading surface 36. The body por-
tion 12 also includes a hollow interior 40 extending be-
tween the trailing end 30 and the leading end 34. The
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hollow interior 40 is sized to receive portions of the car-
riage portion 14 therein, and, as discussed below, por-
tions of the carriage portion 14 are moveable out of and
into the hollow interior 40.
[0014] As depicted in FIGS. 1B, 3, and 4, the carriage
portion 14 includes a collar portion 42, a first arm portion
44, and a second arm portion 46. The collar portion 42
is positioned between the first arm portion 44 and the
second arm portion 46. In doing so, the collar portion 42
spaces apart and attaches the first arm portion 44 and
the second arm portion 46 to one another. As discussed
below, the collar portion 42 is configured to receive a
portion of the deployment assembly 16. Each of the first
arm portion 44 and the second arm portion 46 includes
a head portion 50, and each of the head portions 50 in-
clude a first indentation 52 and a second indentation 54.
As discussed below, the first indentation 52 and the sec-
ond indentation 54 are used in engaging portions of the
expandable portion 18.
[0015] As depicted in FIGS. 1B, 3, 15, and 16, the first
arm portion 44 and the second arm portion 46 can be
received within the hollow interior 40. Furthermore, the
first arm portion 44 and the second arm portion 46 are
moveable with respect to the hollow interior 40 between
a retracted position (FIG. 1A) and an extended position
(FIG. 1B). To facilitate such movement the hollow interior
40 includes a first channel 56 and a second channel 58
for receiving the first arm portion 44 and the second arm
portion 46, respectively. The receipt thereof therein con-
strains the first arm portion 44 to slidable movement in
the first channel 56 and constrains the second arm por-
tion 46 to slidable movement in the second channel 58.
Each of the first arm portion 44 and the second arm por-
tion 46 includes a detent 60 for receipt in a detent channel
62 correspondingly formed along each of the first channel
56 and the second channel 58. The interaction between
the detents 60 and the detent channels 62 serves in in-
hibiting play of the first arm portion 44 and the second
arm portion 46 in the first channel 56 and the second
channel 58, respectively. The detent channels 62 also
stop short of the leading end surface 36 of the body por-
tion 12. Thus, the first arm portion 44 and the second
arm portion 46 are prevented from being removed from
the hollow interior 40 by the interaction of the detents 60
in the detent channels 62. As such, portions (i.e., the first
arm portion 44 and the second arm portion 46) of the
carriage portion 14 are moveable out of and into the body
portion 12 in directions toward and away, respectively,
from the insertion direction of the expandable implant 10.
[0016] The body portion 12 is configured to constrain
movement of the carriage portion 14 in directions trans-
verse to the insertion direction when the first arm portion
44 and the second arm portion 46 are fully inserted in
the hollow interior 40. The body portion 12 includes notch-
es 64 (FIGS. 1A, 1B, and 4) formed in the upper surface
20 and the leading end surface 36, and the notches 65
formed in the lower surface 22 and leading end surface
36. Furthermore, the head portions 50 of the first arm

portion 44 and the second arm portion 46 each include
an upper shoulder 66 and a lower shoulder 67. When the
first arm portion 44 and the second arm portion 46 are
fully inserted in the hollow interior 40, the upper shoulders
66 are received in the notches 64, and the lower shoul-
ders 67 are received in the notches 65. The interaction
of the upper shoulders 66 in the notches 64, and the
interaction of the lower shoulders 67 in the notches 65
serves to inhibit movement of the carriage portion 14 in
directions transverse to the insertion direction of the ex-
pandable implant 10.
[0017] As depicted in FIGS. 12-16, the deployment as-
sembly 16 includes a deployment screw 70 and a yoke
72 attached to one another. Furthermore, as depicted in
FIGS. 3 and 12-14, the deployment screw 70 includes a
post 74, and the yoke 72 includes a notch 76 for receiving
the post 74. The deployment screw 70, as depicted in
FIGS. 3 and 12-14, is received within a threaded hole 78
formed in the collar portion 42. Rotation of the deploy-
ment screw 70 within the threaded hole 78 serves to ax-
ially move the deployed screw 70 and the yoke 72 at-
tached thereto toward and away from the insertion direc-
tion of the expandable implant 10.
[0018] The head portion 50 supports the expandable
portion 18. The expandable portion 18 includes an upper
jaw portion 80 and a lower jaw portion 82. The upper jaw
portion 80 include pegs 84 (FIGS. 1A and 6), and the
lower jaw portion 82 includes pegs 86 (FIGS. 2A-2D and
7). As discussed above, the first indentations 52 and the
second indentations 54 of the head portion 50 are used
in engaging portions of the expandable portion 18. To
that end, the pegs 84 of the upper jaw portion 80 are
received in the first indentations 52, and the pegs 86 of
the lower jaw portion 82 are received in the second in-
dentations 54. As discussed below, the interaction of the
pegs 84 in the first indentions 52, and the interaction of
the pegs 86 in the second indentations 54 provides sup-
port therefor and allows pivotal movement of the upper
jaw portion 80 and the lower jaw portion 82 of the ex-
pandable portion 18.
[0019] The upper jaw portion 80, as depicted in FIG.
6, includes a first sidewall 90, a second sidewall 92, and
an upper wall 94 connecting the first sidewall 90 and the
second sidewall 92 to one another. The first sidewall 90
includes an outer surface 96 and an inner surface 97,
and the second sidewall 92 includes an outer surface 98
and an inner surface 99. Furthermore, the upper wall 94
includes an outer surface 100 for engaging the upper of
the two adjacent vertebral bodies of the vertebrae V1 and
V2, and inner surface 102. Together, the inner surface
97, the inner surface 99, and the inner surface 102 form
a cavity 104 for receiving portions of the head portions
50, and the pegs 84 extend from the inner surface 97
and the inner surface 99.
[0020] The lower jaw portion 82, as depicted in FIG. 7,
includes a first body portion 110 having a first outer sur-
face 112 and a second outer surface 113, and a second
body portion 116 having a first outer surface 118 and a
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second outer surface 119. The first body portion 110 and
the second body portion 116 share an outer surface 120
and an inner surface 122. An indentation 124 with a
shoulder 126 is formed in the first body portion 110 for
receiving the yoke 72 therein. The first body portion 110
is received between portions of the head portions 50, and
the pegs 86 extend from the first outer surface 112 and
the second outer surface 113.
[0021] As depicted in FIGS. 1A, 1B, and 3, the expand-
able portion 18 is attached to the head portions 50 of the
first arm portion 44 and the second arm portion 46. When
the upper jaw portion 80 is attached to the head portions
50, portions of the head portions 50 are received in the
cavity 104, and the pegs 84 are received in the first in-
dentations 52. Furthermore, when the lower jaw portion
82 is attached to the head portions 50, portions of the
first body portion 110 are received between the head
portions 50, and the pegs 86 are received in the second
indentations 54. The upper jaw portion 80 and the lower
jaw portion 82 are securely attached to the head portions
50 using a pin 130. Each of the head portions 50 include
a pin-receiving slot 132, the sidewalls 90 and 92 of the
upper jaw portion 80 each include a pin-receiving hole
134, and the first body portion 110 includes a pin-receiv-
ing hole 136. The pin 130 is positioned through the pin-
receiving slots 132, the pin-receiving holes 134, and the
pin-receiving hole 136 to securely attach the upper jaw
portion 80 and the lower jaw portion 82 to the carriage
portion 14.
[0022] The interaction of the pegs 84 in the first inden-
tations 52, the interaction of the pegs 86 in the second
indentations 54 (FIGS. 2A-2D), and the interactions of
the pin 130 in the pin-receiving slots 132 allow for corre-
sponding pivotal movement and slidable movement of
the upper jaw portion 80 and the lower jaw portion 82
with respect to the carriage portion 14. Such pivotal and
slidable movement allows the upper jaw portion 80 and
the lower jaw portion 82 to open and close with respect
to one another, as depicted in FIGS. 1A, 1B, 2A-2D, 9-11,
13, and 14.
[0023] The deployment screw 70 is moveable at least
from between a first position P1 (FIGS. 13 and 15) and
a second position P2 (FIG. 14 and 16). In the first position
P1, the deployment screw 70 has been rotated toward
the distal end E1 of the expandable implant 10 in the
direction of insertion thereof, and, in the second position
P2, the deployment screw 70 has been rotated toward
the proximate end E2 of the expandable implant 10 away
from the insertion direction thereof.
[0024] When moved toward the first position P1, the
deployment screw 70 pushes the yoke 72 and the pin
130 attached thereto to thereby move the upper jaw por-
tion 80 and the lower jaw portion 82 toward the distal end
E1 until the pin 130 contacts the distal ends of the pin-
receiving slots 132. When the pin 130 is moved toward
and contacted with the distal ends of the pin-receiving
slots 132, the geometry and interaction of the pegs 84 in
the first indentations 52 and of the pegs 86 in the second

indentations 54 force the upper jaw portion 80 and the
lower jaw portion 82 closed.
[0025] When moved toward the second positon P2, the
deployment screw 70 retracts the yoke 72 and the pin
130 attached thereto to thereby move the upper jaw por-
tion 80 and the lower jaw portion 82 toward the proximate
end E2 until the pins 130 contacts the proximal ends of
the pin-receiving slots 132. When the pin 130 is moved
toward and contacted with the proximal ends of the pin-
receiving slots 132, the corresponding geometry and in-
teraction of the pegs 84 in the first indentations 52 and
of the pegs 86 in the second indentations 54 force the
upper jaw portion 80 and the lower jaw portion 82 open.
[0026] The outer surface 100 of the upper jaw portion
80 and the outer surface 120 of the upper jaw portion 82
can include surface roughenings such as, for example,
ribs or ratchets. When contacted to the two adjacent ver-
tebral bodies of the vertebrae V1 and V2, the surface
roughenings serve in resisting movement of the expand-
able portion 18.
[0027] The expandable implant 10 is inserted into the
disc space using an insertion instrument 150. The inser-
tion instrument 150 is also configured to push the carriage
portion 14 in the direction of insertion, and to rotate the
deployment screw 70. As discussed above, portions of
the carriage portion 14 are moveable out of and into the
body portion 12. The insertion instrument 150 is config-
ured to facilitate at least movement of portions of the
carriage portion 14 out of the body portion 12. Further-
more, as discussed above, when the deployment screw
70 is in the first position P1, the upper jaw portion 80 and
the lower jaw portion 82 are closed, and, when the de-
ployment screw 70 is in the second position P2, the upper
jaw portion 80 and the lower jaw portion 82 are opened.
The insertion instrument 150 is configured to facilitate
rotation of the deployment screw 70 and its correspond-
ing movement between the first position P1 and the sec-
ond position P2.
[0028] As depicted in FIGS. 3 and 12-14, the insertion
instrument 150 includes a first sleeve 152, a second
sleeve 154, a pusher tool 156, and a driver tool 158. The
driver tool 158 is received in the pusher tool 156, and the
pusher tool 156 is received in the second sleeve 154.
Furthermore, the second sleeve 154 is received in the
first sleeve 152, and the second sleeve 154 includes a
first arm section 160 and a second arm section 162. The
first arm section 160 and the second arm section 162 are
separated by an upper slot 164 and a lower slot 165. The
first arm section 160 and the second arm section 162 are
biased away from one another, and the first arm section
160 includes a first detent 166 and the second arm sec-
tion 162 includes a second detent 168. The first detent
166 is configured for receipt in a first detent-receiving
hole 170 formed in the body portion 12, and the second
detent 168 is configured for receipt in a second detent-
receiving hole 172 formed in the body portion 12.
[0029] When received therein, movement of the sec-
ond sleeve 154 into the first sleeve 152 forces the first
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arm section 160 and the second arm section 162 towards
one another. In doing so, the first detent 166 and the
second detent 168 are also moved towards one another.
Thus, when the expandable implant 10 is properly posi-
tioned with respect to the insertion instrument 150, the
interaction of the first sleeve 152 and the second sleeve
154 can force the first detent 166 and the second detent
168 into the first detent-receiving hole 170 and the sec-
ond detent-receiving hole 172, respectively. The interac-
tion between the first detent 166 and the second detent
168 in the first detent-receiving hole 170 and the second
detent-receiving hole 172, respectively, attaches the ex-
pandable implant 10 to the insertion instrument 150.
[0030] With the expandable implant 10 attached to the
insertion instrument 150, the driver tool 158 can be en-
gaged with the deployment screw 70 (via a tool-receiving
aperture 176) to move it into position P1. With the de-
ployment screw 70 in position P1, the upper jaw portion
80 and the lower jaw portion 82 are in the closed position.
When the upper jaw portion 80 and the lower jaw portion
82 are in the closed position, the expandable implant 10
can be inserted into the disc space between the two ver-
tebral bodies.
[0031] During insertion of the expandable implant 10
into the disc space, the interaction of the outer surface
100 of the upper jaw portion 80 and the outer surface
120 of the lower jaw portion 82 with the two adjacent
vertebral bodies of the vertebrae V1 and V2 forces por-
tions of the carriage portion 14 to remain inside the hollow
interior 40 of the body portion 12.
[0032] Once positioned in the disc space, the driver
tool 158 can be used to rotate the deployment screw 70,
and correspondingly move the deployment screw 70 from
position P1 (FIGS. 13 and 15) toward position P2 (FIGS.
14 and 16). Movement of the deployment screw 70 from
position P1 to position P2 serves in opening the upper
jaw portion 80 and the lower jaw portion 82. With the
deployment screw 70 in position P2, the upper jaw portion
80 and the lower jaw portion 82 are in the open position.
Furthermore, the pusher tool 156 facilitates at least
movement of portions of the carriage portion 14 out of
the body portion 12. That is, the pusher tool 156 can be
used to move the carriage portion 14 (and the expandable
portion 18 supported by the carriage portion 14) from a
retracted position (FIG. 1A) to an expanded position (FIG.
1B). Resistance due to the interaction of the upper jaw
portion 80 and the lower jaw portion 82 with the two ad-
jacent vertebral bodies of the vertebrae V1 and V2 tends
to force the upper jaw portion 80 and the lower jaw portion
82 to move backwards relative to the first arm portion 44
and the second arm portion 46 such that the pin 130 is
forced proximally in the pin-receiving slots 132. Further-
more, when portions of the carriage portion 14 are moved
out of the body portion 12 by the pusher tool 156 in the
direction of insertion, the pin 130 also is correspondingly
forced towards the proximal ends of the pin-receiving
slots 132 by resistance due to the interaction of the upper
jaw portion 80 and the lower jaw portion 82 with the two

adjacent vertebral bodies of the vertebrae V1 and V2.
[0033] When the upper jaw portion 80 and the lower
jaw portion 82 are opened in the disc space, the two
adjacent vertebral bodies of the vertebrae V1 and V2 are
correspondingly moved apart from one another (FIGS.
8-11). As such, after being positioned in the disc space,
the expandable implant 10, via actuation by the insertion
instrument 150, can be used to distract the adjacent ver-
tebrae V1 and V2 apart from one another.
[0034] With the current embodiment, both the upper
jaw portion 80 and the lower jaw portion 82 are shown
to pivot and open. Alternatively, the carriage portion 14
and one of the upper jaw portion 80 and the lower jaw
portion 82 may be made integral such that, when the
device is opened, only the other of the upper jaw portion
80 and the lower jaw portion 82 is pivoted. Also, the range
of movement of the pin 130 in the pin-receiving slot 132
can be decreased or increased to correspondingly alter
the range of movement of the upper jaw portion 80 and
the lower jaw portion 82. To illustrate, the length of the
slot 132 can be shortened to correspondingly decrease
the amount by which the upper jaw portion 80 and the
lower jaw portion 82 can be opened, or the length of the
slot 132 can be lengthened to correspondingly increase
the amount by which the upper jaw portion 80 and the
lower jaw portion 82 can be opened. Thus, if different
force requirements were needed on the pegs 84 and 86,
or different degrees of deployment of the upper jaw por-
tion 80 and lower jaw portion 82 were needed, the range
of angulation of the upper jaw portion 80 and the lower
jaw portion 82 could be changed by correspondingly al-
tering the length of the pin-receiving slot 132.
[0035] With the current embodiment, the yoke 72 is
shown to pull the upper jaw portion 80 and the lower jaw
portion 82 into the open position. Alternatively, the ex-
pandable implant 10 could be configured such that the
yoke 72 could be pushed to move the upper jaw portion
80 and the lower jaw portion 82 into the open position.
[0036] As the upper jaw portion 80 and the lower jaw
portion 82 are expanded, the two adjacent vertebral bod-
ies of the first upper vertebrae V1 and the second lower
vertebrae V2 would be supported on the tips of the upper
jaw portion 80 and the lower jaw portion 82 and a proximal
portion of the body portion 12 (FIGS. 9-11). It is contem-
plated that pivotable struts (not shown) could be included
with the upper jaw portion 80 and the lower jaw portion
82 that extend toward the body portion 12 and span from
adjacent the distal end E2 to adjacent the proximal end
E1, such that, as the upper jaw portion 80 and the lower
jaw portion 82, are expanded the struts would travel with
the upper jaw portion 80 and the lower jaw portion 82 to
bridge the gap between adjacent the tips of the upper
jaw portion 80 and the lower jaw portion 82 and adjacent
a proximal portion of the body portion 12. Alternatively,
the struts could also be pivotally engaged with the body
portion 12 and allowed to ride in grooves in the upper
jaw portion 80 and the lower jaw portion 82 to provide
such a bridge
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[0037] As can be appreciated from FIGS. 8-11, as the
expandable implant 10 is expanded, the adjacent verte-
bral bodies of the first upper vertebrae V1 and the second
lower vertebrae V2 are angled, or put in lordosis, since
the vertebral bodies are contacted with the tips of the
upper jaw portion 80 and the lower jaw portion 82 and a
proximal portion of the body portion 12. The expandable
implant 10 could also be reversed so that the expansion
would cause the adjacent vertebral bodies to go into ky-
phosis. Also, its contemplated that, as the first arm portion
44 and the second arm portion 46 move through the body
portion 12, ramps on the first channel 56 and the second
channel 58 could cause the body portion 12 to expand,
giving modest amounts of posterior height increase
thereto.
[0038] As depicted in FIGS 1A and 1B, portions of the
lower jaw portion 82 are positioned between inner sur-
faces 97 and 99 of the upper jaw portion 80 of the first
sidewall 90 and the second sidewall 92, respectively. Al-
ternatively, it is contemplated that the first sidewall 90 of
the upper jaw portion 80 could remain on the outside, but
that the second sidewall 92 of the upper jaw portion could
reside between the first arm portion 44 and the second
arm portion 46 of the carriage portion 14. Similarly, the
lower jaw portion 82 could be configured to have one
outer sidewall on the outside and one inner sidewall re-
siding between the first arm portion 44 and the second
arm portion 46 of the carriage portion 14. Such are con-
figuration would afford alternating position of the side-
walls.
[0039] Movement of portions of the carriage portion 14
out of the body portion 12 depends at least in part on the
stationary position of the body portion 12 between the
two adjacent vertebral bodies of the vertebrae V1 and V2.
As discussed above, the upper surface 20 and the lower
surface 22 of the body portion 12 can include surface
roughenings that serve in maintaining the position of the
body portion 12 in the disc space. However, if additional
security is required, the body portion 12, as depicted in
FIGS. 2 and 12-14 can include an aperture 180 for re-
ceiving a bone screw 182. The bone screw 182 can be
inserted through the aperture 180 and into one of the two
adjacent vertebral bodies of the vertebrae V1 and V2 to
securely attach the body portion 12 thereto.
[0040] Another embodiment of the expandable implant
of the present invention is generally indicated by the nu-
meral 210 in FIGS. 17-19. The expandable implant 210
includes many of the same features of the expandable
implant 10, and thus, like numerals are used in labeling
the features of the expandable implant 210. Furthermore,
like the expandable implant 10, the expandable implant
210 can be inserted into the disc space D using the in-
sertion instrument 150. However, unlike that of the ex-
pandable implant 10, the expandable portion 218 of the
expandable implant 210 includes an angled leading end.
The leading ends of the upper jaw portion 80 and the
lower jaw portion 82 of the expandable implant 10 are
perpendicular to the direction of insertion of the expand-

able implant 10. In contrast, as depicted in FIGS. 17 and
19, the leading end LE1 of the upper jaw portion 280 and
the leading end LE2 of the lower jaw portion 282 are an-
gled with respect to the direction of insertion and would
allow for the leading end LE1 and the leading end LE2 of
the expandable implant 210 to better engage the anterior
lips of the adjacent vertebral bodies.
[0041] As shown in the images of device 210, the ver-
tebral body engaging features run parallel to the tip an-
gulation to provide engagement of the bone in the direc-
tion of the tip angle.
[0042] Other embodiments of the invention will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the invention disclosed here-
in. It is intended that the specification and examples be
considered as exemplary only, with a true scope and spirit
of the invention being indicated by the following claims.
[0043] For example, further embodiments of the inven-
tion may be as follows:
According to a 1st further embodiment, an expandable
spinal implant for insertion in a disc space between ad-
jacent upper and lower vertebral bodies, the expandable
spinal implant comprising: a body portion having an in-
terior cavity being configured to receive at least a portion
of a carriage portion; the carriage portion including a
threaded aperture therethrough, the carriage portion be-
ing moveable between a retracted position and an ex-
panded position relative to the body portion, and the car-
riage portion including at least one slot therethrough, the
carriage portion being configured to support portions of
an expandable portion, and the at least one slot being
configured to receive a pin for attaching the portions of
the expandable portion to the carriage portion; the ex-
pandable portion including a upper jaw portion and a low-
er jaw portion, the upper jaw portion and the lower portion
having apertures therein for receiving the pin there-
through to attach the upper jaw portion and the lower jaw
portion to the carriage portion; and a deployment portion
including a deployment screw and a yoke portion engag-
ing the deployment screw, at least a portion of the de-
ployment screw being received in the threaded aperture
of the carriage portion, and the yoke portion including an
aperture therein for receiving the pin therethrough to at-
tach the yoke portion to the upper jaw portion, the lower
jaw portion, and the carriage portion, the deployment
screw being moveable between a first position and a sec-
ond position via rotation thereof with respect to the
threaded aperture of the carriage portion, wherein rota-
tional movement of the deployment screw serves to move
the yoke portion and the pin received therethrough along
the at least one slot of the carriage portion, and move-
ment of the pin in the at least one slot serves to move
the upper jaw portion and the lower jaw portion between
a closed position and an open position.
[0044] According to a 2nd further embodiment, the ex-
pandable spinal implant of the 1st further embodiment is
provided, wherein the upper jaw portion includes at least
one peg for engaging the carriage portion, and the lower

13 14 



EP 3 766 460 A1

9

5

10

15

20

25

30

35

40

45

50

55

jaw portion includes at least one peg for engaging the
carriage portion, the at least one peg of the upper jaw
portion being received in a first indentation in the carriage
portion, and the at least one peg of the lower jaw portion
being received in a second indentation in the carriage
portion.
[0045] According to a 3rd further embodiment, the ex-
pandable spinal implant of the 2nd further embodiment is
provided, wherein the interaction of the at least one peg
of the upper jaw portion in the first indentation creates a
first pivot point for pivoting the upper jaw portion due to
the movement of the pin in the at least one slot of the
carriage portion, and the interaction of the at least one
peg of the lower jaw portion in the second indentation
creates a second pivot point for pivoting the lower jaw
portion due to the movement of the pin in the at least one
slot of the carriage portion.
[0046] According to a 4th further embodiment, the ex-
pandable spinal implant of the 3rd further embodiment is
provided, wherein pivotal movement of the upper jaw por-
tion about the first pivot point and pivotal movement of
the lower jaw portion about the second pivot point serves
to open and close the expandable portion.
[0047] According to a 5th further embodiment, there is
provided the expandable spinal implant of the 1st further
embodiment in combination with an insertion instrument,
the insertion instrument comprising: a first sleeve portion
and a second sleeve portion, the second sleeve portion
being partially received in the first sleeve portion, the first
sleeve portion including a first end and a second end
opposite from one another, the second sleeve portion
including a first end and a second end opposite from one
another, the second sleeve portion including a first arm
section and a second arm section adjacent the first end
thereof, the first arm section and the second arm section
being biased away from one another, wherein, when the
second sleeve portion is received in the first sleeve por-
tion, movement of the first end of the first sleeve toward
the first end of the second sleeve portion serves to push
the first arm portion and the second arm portion toward
one another.
[0048] According to a 6th further embodiment, there is
provided the combination of the expandable spinal im-
plant and the insertion instrument of the 5th further em-
bodiment, the insertion instrument further comprising: a
first detent provided on the first arm section and a second
detent provided on the second arm section, wherein,
when the first arm section and the second arm section
are moved towards one another, the first detent is receiv-
able in a first detent-receiving hole in the body portion,
and the second detent is receivable in a second detent-
receiving hole in the body portion, the expandable spinal
implant being releasably attached to the second sleeve
portion with the first detent inserted into the first detent-
receiving hole and the second detent inserted into the
second detent-receiving hole.
[0049] According to a 7th further embodiment, there is
provided the combination of the expandable spinal im-

plant and the insertion instrument of the 6th further em-
bodiment, the insertion instrument further comprising: a
pusher portion and a driver portion, the driver portion
being partially received and slidable within the pusher
portion, and the pusher portion being partially received
and slidable within the second sleeve portion, the pusher
portion, when the expandable spinal implant is releasably
attached to the second sleeve portion, capable of push-
ing the carriage portion from the retracted position to the
extended position, and the driver portion, when the ex-
pandable spinal implant is releasably attached to the sec-
ond sleeve portion, capable of rotating the deployment
screw to correspondingly open and close the expandable
portion.

Claims

1. An expandable spinal implant for insertion in a disc
space between adjacent upper and lower vertebral
bodies, the expandable spinal implant comprising:

a body portion having a trailing end, a leading
end, an upper surface for engaging an endplate
of the upper vertebral body, a lower surface for
engaging an endplate of the lower vertebral
body, and an interior cavity being configured to
receive at least a portion of a carriage portion;
the carriage portion having a first arm portion, a
second arm portion, a collar portion spacing
apart and attaching the first arm portion and the
second arm portion to one another, head por-
tions attached to the first arm portion and the
second arm portion, and slots extending along
the first arm portion and the second arm portion,
portions of the first arm portion and the second
arm portion being receivable within the interior
cavity of the body portion, and the first arm por-
tion and the second arm portion being moveable
between a retracted position and an expanded
position relative to the body portion, the collar
portion including a threaded aperture extending
therethrough, the head portions being config-
ured to support portions of an expandable por-
tion, and the slots being configured to receive a
pin for attaching the portions of the expandable
portion to the carriage portion;
the expandable portion including an upper jaw
portion and a lower jaw portion, the upper jaw
portion and the lower jaw portion being attached
to the head portions of the first arm portion and
the second arm portion, the upper jaw portion
and the lower jaw portion having apertures
therein for receiving the pin therethrough to at-
tach the upper jaw portion and the lower jaw
portion to the head portions of the first arm por-
tion and the second arm portion; and
a deployment portion including a deployment
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screw and a yoke portion engaging the deploy-
ment screw, at least a portion of the deployment
screw being received in the threaded aperture
of the collar portion, and the yoke portion includ-
ing an aperture therein for receiving the pin
therethrough to attach the yoke portion to the
upper jaw portion, the lower jaw portion, and the
head portions of the first arm portion and the
second arm portion, the deployment screw be-
ing moveable between a first position and a sec-
ond position via rotation thereof with respect to
the threaded aperture of the collar portion,
wherein rotational movement of the deployment
screw serves to move the yoke portion and the
pin received therethrough along the slots of the
carriage portion, and movement of the pin in the
slots serves to move the upper jaw portion and
the lower jaw portion between a closed position
and an open position.

2. The expandable spinal implant of claim 1, wherein
the upper jaw portion includes at least one peg for
engaging one of the head portions of the first arm
portion and the second arm portion, and the lower
jaw portion includes at least one peg for engaging
one of the head portions of the first arm portion and
the second arm portion, the at least one peg of the
upper jaw portion being received in a first indentation
in at least one of the head portions, and the at least
one peg of the lower jaw portion being received in a
second indentation in at least one of the head por-
tions.

3. The expandable spinal implant of claim 2, wherein
the interaction of the at least one peg of the upper
jaw portion in the first indentation creates a first pivot
point for pivoting the upper jaw portion due to the
movement of the pin in the slots of the first arm por-
tion and the second arm portion, and the interaction
of the at least one peg of the lower jaw portion in the
second indentation creates a second pivot point for
pivoting the lower jaw portion due to the movement
of the pin in the slots of the first arm portion and the
second arm portion.

4. The expandable spinal implant of claim 3, wherein
pivotal movement of the upper jaw portion about the
first pivot point and pivotal movement of the lower
jaw portion about the second pivot point serves to
open and close the expandable portion.

5. The expandable spinal implant of claim 1 in combi-
nation with an insertion instrument, the insertion in-
strument comprising:
a first sleeve portion and a second sleeve portion,
the second sleeve portion being partially received in
the first sleeve portion, the first sleeve portion includ-
ing a first end and a second end opposite from one

another, the second sleeve portion including a first
end and a second end opposite from one another,
the second sleeve portion including a first arm sec-
tion and a second arm section adjacent the first end
thereof, the first arm section and the second arm
section being biased away from one another, where-
in, when the second sleeve portion is received in the
first sleeve portion, movement of the first end of the
first sleeve toward the first end of the second sleeve
portion serves to push the first arm portion and the
second arm portion toward one another.

6. The combination of the expandable spinal implant
and the insertion instrument of claim 5, the insertion
instrument further comprising:
a first detent provided on the first arm section and a
second detent provided on the second arm section,
wherein, when the first arm section and the second
arm section are moved towards one another, the first
detent is receivable in a first detent-receiving hole in
the body portion, and the second detent is receivable
in a second detent-receiving hole in the body portion,
the expandable spinal implant being releasably at-
tached to the second sleeve portion with the first de-
tent inserted into the first detent-receiving hole and
the second detent inserted into the second detent-
receiving hole.

7. The combination of the expandable spinal implant
and the insertion instrument of claim 5, the insertion
instrument further comprising:
a pusher portion and a driver portion, the driver por-
tion being partially received and slidable within the
pusher portion, and the pusher portion being partially
received and slidable within the second sleeve por-
tion, the pusher portion, when the expandable spinal
implant is releasably attached to the second sleeve
portion, capable of pushing the carriage portion from
the retracted position to the extended position, and
the driver portion, when the expandable spinal im-
plant is releasably attached to the second sleeve por-
tion, capable of rotating the deployment screw to cor-
respondingly open and close the expandable por-
tion.

8. The expandable spinal implant of claim 1, wherein
the upper surface and the lower surface of the body
portion each include surface roughenings for engag-
ing surfaces of the endplates of the upper and lower
vertebral bodies to inhibit movement of the body por-
tion when positioned therebetween during move-
ment of the carriage portion from the retracted posi-
tion to the extended position, and during movement
of the upper jaw portion and the lower jaw portion
between the closed position and the open position.

9. The expandable spinal implant of claim 1, further
comprising apertures through the upper surface and
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the lower surface of the body portion, the apertures
communicating with the interior cavity and permitting
bone growth between the upper and lower vertebral
bodies to facilitate fusion thereof.

19 20 



EP 3 766 460 A1

12



EP 3 766 460 A1

13



EP 3 766 460 A1

14



EP 3 766 460 A1

15



EP 3 766 460 A1

16



EP 3 766 460 A1

17



EP 3 766 460 A1

18



EP 3 766 460 A1

19



EP 3 766 460 A1

20



EP 3 766 460 A1

21



EP 3 766 460 A1

22



EP 3 766 460 A1

23



EP 3 766 460 A1

24



EP 3 766 460 A1

25



EP 3 766 460 A1

26



EP 3 766 460 A1

27



EP 3 766 460 A1

28

5

10

15

20

25

30

35

40

45

50

55



EP 3 766 460 A1

29

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

